Introduction
Allene oxide synthase (AOS) is one of the most important enzymes of the plant lipoxygenase (LOX) pathway. Allene oxides, short-living products of AOS, undergo spontaneous hydrolysis into ketols [14] . An allene oxide formed from alinolenate 13-hydroperoxide (1 3-HPOT) forms cyclopentenone as a predominant product in the presence of allene oxide cyclase (AOC) [2] . T h e product of its cyclization, (15Z)-12-0~0-10,15-phytodienoic acid (1 2-oxo-PDA), is a precursor of a phytohormone 7-iso-jasmonic acid [S] . T h e physiological significance of ketols, the major AOS products, remain poorly understood. T h e present paper is concerned with detection of the 'ketol route' of AOS tissues possessing 9-LOX and AOS activities, is entirely directed towards ketols and related products. (5) [ l -1 4 C ] ( 9 Z , 1 1 E ) -1 3 -~~~-9 , 11 -0ctadecadienoic acid. Extraction and radio-HPLC and GC-MS analyses of products were performed as described previously [3, 4] .
Results

Metabolism of [I -'4C]linoleic acid and [I -I4C]9(S)-HPOD in tulip bulbs, leaves and flowers
Two main products, (1 22)-9-hydroxy-l0-oxo-12-octadecenoic acid (a-ketol) and (1 1E)-10-0x0-13-hydroxy-l l -0ctadecenoic acid (y-ketol), and a minor metabolite, (122)-lO-oxo-l l-hydroxy-12-octadecenoic acid (10,ll -ketol), were formed after a 15 min incubation of [l-'4C]linoleate or [ l -14C]9-HPOD with tulip-bulb extract. Prolonged (60 min) incubations were accompanied by a fall in the radioactivity of the product (a-ketol), and an increase of label incorporation into a-ketol hydroperoxide. Similar patterns of the same metabolites were found after incubations of [l -14C]linoleate with leaf extract. If incubations with bulb and leaf preparations afforded mostly a-ketol, during the incubations with flower extracts, label was incorporated mainly into a-ketol hydroperoxide. 
Discussion
T h e results of the present work demonstrate that the LOX pathway in tulip bulbs and leaves operates via the 9-LOX and AOS activities. Tulip is the second plant species known to possess predominantly 9-LOX activity in its leaves, along with recently characterized potato leaves [6] .
It seems logical to assume that ketols, being the predominant LOX products in such tissues as tulip bulbs and maize seeds, must have their own physiological importance. As found recently, the y-ketol (1 1E)-lO-oxo-l3-hydroxy-1 O-octadecenoic acid and a related macrolactone, (1 1E)-10-0x0-1 1 -octadecen-l3-olide, isolated from maize seeds, exhibit strong cytotostatic activity [l] . One might propose, in connection with this, that reduction of y-ketols and related oxylipins by yketol reductase may have physiological importance as an intracellular mechanism for detoxification of these metabolites. As reported recently [7] , (1 2Z,15Z)-9-hydroxy-lO-oxo-12,1 S-octadecadienoic acid (a-ketol) is an endogenous flowering factor in Lemna paucicostata.
